Scheme S1. Synthesis of porphyrin acids. i) N-methylformanilide, POCl 3 , chloroform, 60 o C; ii) POCl 3 , water, 0 o C, iii) (1,3-dioxolan-2-ylmethyl)triphenylphosphonium bromide, K 2 CO 3 , 18-crown-6, benzene, reflux; iv) cyanoacetic acid, NH 4 OAc, AcOH, THF, 65 o C.
The solvent was removed under reduced pressure at 50 °C and the product treated by methanol to give 2 (0.24 g, 67 %) as a green powder. Compound 2 (0.24 g, 0.39 mmol) was dissolved in phosphorus oxychloride (15.0 mL), cooled to 0 °C and then water (1.5 mL) was added at once with vigorous stirring in a high, narrow vessel. The resulting green solution was stirred at 0 °C for 30 minutes then poured onto crushed ice (100 g). The resulting green slurry was neutralized by concentrated ammonia solution and a dark powder filtered off. The solid was dissolved in the minimal amount of dichloromethane, filtered through a pad of silica and evaporated to dryness under reduced pressure at 50 °C. The remaining solid was recrystallized from dichloromethane-methanol to give 3 (0.18 g, 82 %) as a dark purple powder. 
5,10,15,20-Tetrabutyl-2-(2-formylethenyl)porphyrin (4)
Porphyrin aldehyde 3 (0.73 g, 1.3 mmol), 18-crown-6 (52 mg, 0.2 mmol) were dissolved in benzene (80 mL), brought to reflux then (1,3-dioxolan-2-ylmethyl)triphenylphosphonium bromide (0.56 g, 1.30 mmol) with anhydrous, finely-powdered potassium carbonate (0.18 g, 1.3 mmol) was added every 2 h for 6 h (three times).
Afterward the reaction mixture was cooled down and filtered through a pad of silica using chloroform as an eluent. The solvents were removed under reduced pressure at 50 °C and the remaining solid was dissolved in a mixture of tetrahydrofuran (50 mL) and chloroform (13 mL). The concentrated hydrochloric acid (6.5 mL) was added and the resulting green mixture was vigorously stirred for 45 minutes. The acid was neutralized with concentrated ammonia and the organic phase after dilution with dichloromethane (100 mL) was separated, dried over magnesium sulphate and evaporated to dryness under reduced pressure at 50 °C. The crude product was dissolved in minimal amount of dichloromethane, filtered through pad of silica and evaporated to dryness under reduced pressure at 50 °C. The product was recrystallized from dichloromethane-methanol to give 4 (0.61 g, 80 %) as a dark purple powder. 5,10,15,20-Tetrabutyl-2-(4-carboxy-4-cyanobuta-1,3-dienyl) porphyrin (1) Porphyrin 4 (0.06 g, 0.1 mmol), cyanoacetic acid (0.09 g, 1.0 mmol), and ammonium acetate (0.08 g, 1.0 mmol) were dissolved in a mixture of tetrahydrofuran (3 mL) and glacial acetic acid (3 mL). The resulting mixture was stirred at 65 °C for 1.5 h then quenched by cold water (20 mL). The dark powder was filtered off, washed several times with water then dried under vacuum at 60 °C to the give product 1 (0.06 g, 92 %) as a brown powder. Figure S12. Time absorption profiles of the spectra shown in Figure 4 at 605 (black) and 860 nm (red) monitoring the charge separation and charge recombination dynamics.
